GOLF BALL MANUFACTURING METHOD 



BACKGROUND OF THE INVENTION 

1. " Field of the Invention 

The present invention relates to a golf ball manufacturing 
method. More particularly, the present invention relates to 
a method of removing a spew of a seam and making the seam smooth 
after the removal. 

2. Description of the Related Art 

A golf ball is usually formed by upper and lower molds 
having hemispherical cavities. A molding method such as an 
injection molding method, a compression molding method or the 
like is employed. By any molding method, a molding material 
slightly leaks out of a parting line of the upper and lower molds. 
Accordingly, a ring-shaped spew is generated in a portion 
corresponding to the parting line on the surface of the formed 
golf ball (which will be hereinafter referred to as a "seam") . 
In the in j ection molding method, a gate is provided on the parting 
line of a mold. The spew is also generated in a portion 
corresponding to the gate. These spews are to be removed. 

The spew can be removed by methods disclosed in Japanese 
Laid-Open Patent Publications Nos . Sho 60-232861, Sho 63-174801, 
Sho 63-11266 and Hei 8-299498 . In these spew removing methods, 
a spew is caused to abut on a cutting tool while a held golf 
ball is rotated. In these methods, the seam of the golf ball 
is rotated, and at the same time, the cutting tool is caused 
to abut in parallel with the direction of the rotation of the 
seam, thereby removing a spew . For the cutting tool , a grindstone, 
a sandpaper, a cutting tool piece or the like is used. 

In the case in which the golf ball is to be formed by a 
compression mold, the flow of a resin in the seam is usually 
parallel with the seam. In some cases in which cutting or 
grinding is carried out in such a direction that the resin of 
the seam flows, the resin of the seam is removed unexpectedly 
when the seam abuts on a grinding tool or the like. In such 
seam removal, there has been found a phenomenon in which the 



material of the seam is often ground excessively to be scooped 
out when the grinding is particularly carried out by a rotation. 
Depending on the blending of the outer cover material of a ball, 
a molding method or the like, the orientation of the material 
in a seam portion is varied. In most cases, the flow of the 
material is parallel with or orthogonal to the seam. 

Desirably, the seam of the golf ball is processed in such 
a manner as not to make a difference from a portion other than 
the seam of the golf ball after a spew is removed. In the case 
in which the direction of the processing of the spew is parallel 
with the spew, there is a phenomenon in which a cutting tool 
is apt to excessively cut or grind a material constituting the 
seam or the vicinity of the seam (hereinafter referred to as 
a "seam portion") . In this case, when the seam portion is 
processed at a time, the processing width of the seam portion 
tends to be increased. Such a processing damages the curved 
surface of the seam portion, which is not preferable. In respect 
of the aerodynamic characteristic of the golf ball, the 
uniformity of the surface of the golf ball is important. Also 
in some cases in which the seam portion has an unremarkable 
appearance which does not make a difference from other portions, 
a grinding mark remains microscopically. In the present 
invention, the grinding includes polishing. 

In consideration of such problems, it is an object of the 
present invention to provide a golf ball having a higher 
uniformity by processing the seam of the golf ball more smoothly. 

SUMMARY OF THE INVENTION 

The present invention provides a golf ball manufacturing 
method comprising an attitude regulating step of regulating an 
attitude of a golf ball having a spew on a seam in such a manner 
that the seam is placed in a predetermined position, and 

a seam processing step of cutting or grinding the spew 
or the seam by means of a rotary processing tool having a processing 
direction to be inclined to the seam while rotating the golf 
ball in a circumferential direction of the seam. According to 
the manufacturing method, the processing width of the seam 



portion is maintained to be small and a removing mark is smooth. 
Therefore, it is possible to enhance the uniformity of the 
appearance and flight performance of the golf ball. 

It is preferable that an absolute value of an angle formed 
by the processing direction with respect to the seam should be 
10 to 45 degrees. It is more preferable that the absolute value 
should be 15 to 45 degrees. Consequently, it is possible to 
carry out a seam processing which is not influenced by the flow 
of the material of the formed golf ball. 

The present invention provides another golf ball 
manufacturing method comprising an attitude regulating step of 
regulating an attitude of a golf ball having a spew on a seam 
in such a manner that the seam is placed in a predetermined 
position, 

a first processing step of cutting or grinding the spew 
or the seambymeans of a rotary processing tool having a processing 
direction to be inclined to the seam while rotating the golf 
ball in a circumferential direction of the seam, and 

a second processing step of cutting or grinding the spew 
or the seambymeans of a rotary processing tool having a processing 
direction to be inclined to the seam and to cross the processing 
direction at the first processing step with the seam interposed 
therebetween while rotating the golf ball in the circumferential 
direction of the seam. Consequently, it is possible to reliably 
smoothen a processing mark such as a small grinding mark. 

Also in this case, it is preferable that absolute values 
of angles formed by the processing directions at the first and 
second processing steps with respect to the seam should be 10 
to 45 degrees. It is more preferable that the absolute values 
should be 15 to 45 degrees. 

Furthermore, it is preferable that the processing 
direction at the first processing step and the processing 
direction at the second processing step should be almost 
symmetrical with the seam interposed therebetween. By this 
method, the seam becomes smoother. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a plan view showing a part of a manufacturing 
apparatus to be used in a golf ball manuf acturingmethod according 
to an embodiment of the present invention, 

Fig. 2 is an enlarged front view showing a fourth station 
of the apparatus in Fig. 1, and 

Fig. 3 is an enlarged plan view showing the fourth station 
of the apparatus in Fig. 1 . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A preferred embodiment of the present invention will be 
described below in detail with reference to the drawings. 

A manufacturing apparatus shown in Fig. 1 comprises a 
turntable 1, stations SI to S7, a camera 3, a cutter 5, a sand 
belt device 7 , another sand belt device 8 and a chute 13. The 
turntable 1 is rotated in a direction of K in Fig . 1 . The rotation 
is intermittently carried out at 360/7 degrees. By the 
intermittent rotation, the first to seventh stations (SI to S7) 
are formed. 

Fig. 2 shows an upper holding tool 15, a lower holding 
tool 17, a spindle 19 and a cylinder 21. The upper holding tool 
15 is coupled to the cylinder 21 and can be moved vertically. 
The upper holding tool 15 is rotatable with respect to the cylinder 
21. The lower holding tool 17 is rotated by the rotation of 
the spindle 19 coupled at a lower part . Each of the other stations 
(SI to S3 and S5 to S7) is also provided with the upper holding 
tool 15, the lower holding tool 17, the spindle 19 and the cylinder 
21, which is not shown. 

In the manufacturing method, first of all, a golf ball 
(hereinafter referred to as a ball) G is formed. During molding, 
a cover material (typically, a synthetic resin composition) leaks 
out of the parting line of molds so that a ring-shaped spew is 
formed. The ball G is transferred to an attitude control device . 
In the attitude control device, the ball G is rolled over a pair 
of rollers arranged in parallel and an attitude is controlled 
in such a manner that a spew B becomes horizontal. 

The ball G is transported to the first station through 
the attitude control device with a seam C maintained to be 
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horizontal. The ball G is put on the lower holding tool 17 in 
the first station SI (see Fig. 2) and the upper holding tool 
15 is brought down so that the ball G is interposed and fixed 
between both of the holding tools 15 and 17. 

By the rotation of the turntable 1, the ball G in the first 
station SI is moved to the second station S2. In the second 
station S2, the ball G is photographed by means of the camera 
3. Image data obtained by the photographing are transmitted 
to a computer and it is automatically decided whether the spew 
B is horizontal. The ball G is transferred to the third station 
S3 by the rotation of the turntable 1. 

In the present embodiment, the ball G is subjected to a 
seam processing from the third station S3 to the fifth station 
S5. A cutting tool or a grinding tool is caused to abut on the 
seam C while the ball is rotated, and the seam portion is cut 
or ground and is thus smoothened. 

At a first processing step having a main object to remove 
a spew, the blade of the cutter 5 is caused to abut on the seam 
C during a rotation in the third station S3 in the present 
embodiment. Consequently, the spew B is removed. The cutter 
5 includes a diamond cutter, a carbide cutting tool and the like. 
When the cutter 5 is rotated, the amount of removal of the seam 
material is influenced by a direction in which the same material 
flows during the molding. In the case in which the blade is 
caused to abut on the spew, the amount of the removal is not 
influenced by an angle until a sharpness is lost. 

Next, the ball is transferred to the fourth station related 
to a second processing step having a main object to smoothen 
the seam. In the present embodiment, as shown in Fig. 2, the 
sand belt device 7 is used as a seam grinding tool in the fourth 
station. The sand belt device 7 is constituted by a sand belt 
9 and a roller 11 for supporting and driving the sand belt 9. 
The sand belt 9 is a non-end belt obtained by adhering abrasive 
grains having a predetermined grain size such as alumina or 
silicon carbide to a cloth or a base material such as polyester, 
for example. The seam grinding tool is provided with an 



inclination to the seam. The direction of the inclination in 
Fig. 2 is set to be right and upward. 

The ball G is rotated, and at the same time, the sand belt 

9 is caused to abut on the seam C by means of the sand belt device 

7. In the fourth station, it is preferable that the angle of 
the sand belt 9 to abut should be set to be 10 to 80 degrees. 
The reason is that an overlap with the direction of the flow 
of the outer cover material of the ball can be prevented and 
the material can be hindered from being excessively ground. In 
respect of a processing efficiency, the angle is more preferably 

10 to 75 degrees, further preferably 10 to 45 degrees and 
particularly preferably 15 to 45 degrees. 

The sand belt device 7 can be used in any of stages in 
the seam processing . In the present embodiment, a No. 400 count 
sand belt 9 is used to grind the seam obtained after the spew 
is cut and removed in the third station and the mark of the spew 
has a height of 0.5 mm or less, for example. 

The sand belt 9 of the sand belt device 7 is rotated in 
a direction of an arrow F which is reverse to an arrow E in the 
direction of the rotation of the ball G (see Fig. 3) . Usually, 
the peripheral velocity of the ball G is set to be 100 to 600 
mm/s. At this time, the speed of the sand belt is set to be 
2000 to 7000 mm/s. 

Similarly, the ball G is transferred to the fifth station 
and is rotated, and at the same time, the second sand belt 10 
is caused to abut on the seam C by means of the sand belt device 

8. In the drawing, the sand belt device 8 in the fifth station 
S5 is superposed on the sand belt device 7 in the fourth station 
S4 for convenience. The present stage is a grinding finishing 
stage subsequent to the processing stage. Herein, a No. 600 
count sand belt 10 having smaller abrasive grains is used. It 
is preferable that the height of the projection of a spew mark 
should be set to be 0.1 mm or less before starting the final 
grinding stage of the seam. 

An angle at which the sand belt is caused to abut is obtained 
by crossing the angle of the abutment in the fourth station with 
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the seam interposed therebetween. Accordingly, an angle is set 
to be -80 to -10 degrees with respect to the seam C, preferably 
-75 to -10 degrees, and more preferably -45 to -10 degrees. It 
is further preferable that the angle should be -45 to -15 degrees . 
In a multistage, thus, the processing directions are crossed 
with the seam interposed therebetween. Consequently, the 
removing mark of the spew is not remarkable, and the surface 
of the seam C is ground and is thus finished smoothly. 

It is further preferable that the angles of the processing 
directions to be crossed should be almost symmetrical with the 
seam interposed therebetween because of a great advantage of 
smooth finishing. More specifically, if one of the angles is 
+ a degrees, the other angle is set to be approximately - a degrees . 
More specifically, it is preferable that a difference between 
the absolute value of one of the angles and that of the other 
angle should be 10 degrees or less. It is more preferable that 
the difference should be 5 degrees or less. Furthermore, it 
is the most preferable that the difference should be 
substantially 0 degree. 

The ball G decided to be rejected in the second station 
S2 is not processed from the third station to the fifth station. 
The ball G is subsequently transferred to the seventh station 
through the sixth station. The ball G is flicked from the 
turntable 1 into the chute 13 having a sorting function in the 
seventh station. At this time, the ball G in which the spew 
B is not processed is sent toward a return side over the chute 
13. The ball G thus returned is sent back to an attitude 
regulating device for the ball and is processed again. The ball 
G from which the spew B is removed is transferred to a next step 
through the normal side of the chute 13. 

In the sixth station, any processing is not carried out 
in the present embodiment. In the case in which the seam 
processing stage is to be further subdivided into four stages, 
the sixth station can be used. Moreover, the seam processing 
step may be ended in two stages. In this case, another empty 
station is added. 
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EXAMPLES 

[Example 1] 

The seam of a ball was processed by using the manufacturing 
apparatus shown in Fig. 1. An attitude was regulated and the 
horizontal position of a spew was checked, and a spew mark was 
then set to be 0.3 mm or less by using the cutter of a diamond 
cutting tool for the seam in a third station. Subsequently, 
the ball was transferred to a fourth station and a fifth station, 
and the seam was processed with grinding angles varied through 
sand belts having different abrasive grains respectively. 
Table 2 shows a processing tool used in each stage of the seam 
processing and an inclination angle in a processing direction. 
Moreover, the Table 2 also shows the evaluation of the processing 
state of the seam of the ball. The ball had a surface condition 
of A and a seam thickness of 0.2 mm or less. The case in which 
the surface condition is very smooth is evaluated as A, the case 
in which a processing mark is microscopically present and a 
surface condition is smooth is evaluated as B, and the case in 
which the processing mark can be seen is evaluated as C. The 
seam thickness represents a width by which the seam is processed, 
and is preferably small. 
[Example 2] 

A processing was carried out and an evaluation was 
performed in the same manner as in the example 1 except that 
a cutter was used at an inclination angle of 15 degrees in a 
third station S3, a sand belt was used at an inclination angle 
of -15 degrees in a fourth station S4 and any processing was 
not carried out in a fifth station S5 in a stage for processing 
a seam C. 
[Example 3] 

Example 3 is the same as the example 1 except that sand 
belts were inclined alternately in processing directions and 
were used in four stages from a third station S3 to a sixth station 
S6 to perform a seam processing. 
[Comparative Example 1] 

A processing was carried out in the same manner as that 
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in the example 1 except that grinding was performed by using 
a diamond grindstone having an inclination angle in a processing 
direction of 0 degree in a third station S3 and any processing 
was not executed in a fourth station S4 and a fifth station S5. 
[Comparative Example 2 and Comparative Example 3] 

The same processing as that in the example 1 was carried 
out except that a seam C was processed in a plurality of stages 
and a processing direction with respect to the seam C has an 
angle which is parallel with the seam C as shown in Table 1. 



10 



CD 
> 
-H 
-P 
05 
M 
05 

a 

o 
u 



CD 

rH 

a 

x: 
0 



CM 

CD 
4-> 
O 

g 



4-J 
4-> 

o 



CD 

o 
c 



CQ 



(L> 
X> 

-o 

C 
03 
CO 



a; 
-p 
o 
c 



o 
-p 
« — i 

CD 
X) 



T3 
G 

03 ^ 

CO lO 



CQ 



o 



> 
■H 
-P 
03 

03 

o 

CJ 



cd 

03 



CNJ 
CD 



O 
G 



u 

CD 
-P 
4-J 

CJ 



CD 

o 

G 

< 
-P 
i — I 
CD 
X} 

-a 
g 

03 
CO 



CQ 



LO 

o 



(1) 
> 

•H 

m 

03 

a 

o 
o 



0) 

a 
g 

05 
X 



CD 
G 

o 

4-) 

CO 

tn 
c 

■H 

-a 
g 

•H 

C 

O . 

B 

03 
•H 
Q 



O 
C 



CJ 



CO 

o 



o 
o 
-p 

Cn 

c 

-H 
4-) 
4-) 
D 
CJ 



CD 

cn 
C 
03 

Cn 
C 
•H 
CO 
CO 
CD 

u 

O 
^4 
Oi 



o 
o 

4-> 

Cn 
G 
■H 
4-> 
-P 

a 
cj 



CD 

Cn 
G 
cd 

Cn 
G 
•H 
CO 
CO 
CD 
O 

o 

M 
CLi 



o 
o 

4-> 

G 
■H 
-P 
4J 

U 



CD 
i — I 
CP 
G 
05 

Cn 
G 
•H 
CO 
CO 
CD 
U 
O 
M 

a, 



o 
o 
-p 

CP 

c 

•H 
4-J 
-P 
P 
CJ 



CD 

rH 

Cn 
G 
05 

Cn 
G 
•H 
CO 
CO 
CD 

u 

O 
M 

a, 



G 
O 
•H 
4-> 
03 
4-J 
CO 

T3 
M 
•H 

x: 



CO 



G 

O 
•H 
4-> 

03 
4-J 

CO 

x: 
-p 

M 

O 



CO 



G 




G 




O 




o 




•H 




-H 




4J 




4-> 




m 




03 




-p 




4-> 




CO 




CO 




x: 




x: 




4-J 




4-J 








• X 




■H 


LO 


-H 


<X> 




CO 


CO 


CO 



G 

O 



G 

O 
u 

CD 
O 
03 
4-4 
M 

CO 



CO 
CO 
CD 
G 

O 

•H 

x: 



03 
CD 
CO 



11 



CO 
CD 
i — I 

a 

£ 



CM 
<D 
i — I 

a 
g 
ro 

X 
Ci3 



CD 
■ — I 

a 

rd 
X 
U 



CD 

4-> 
O 

c 

PQ 
-P 
i — I 

a> 

JQ 
T5 

c 
oo 



CP 

o 
c 



M 
CD 
4-) 
-P 
D 
O 



CM 

CD 
4-> 
O 

c 



u 

CD 
■P 
-P 

a 
o 



o 
o 
■p 

tn 

c 

-H 
4-> 
4-> 
D 

O 



c 
o 

•H 
-P 
03 
-P 
CO 

TJ 
M 
•H 

x: 

Eh 



LO 



CD 

r— I 

Cn 

g 

03 

Cn 
G 
•H 
co 

CO 
CD 
O 

o 

M 

a, 



CD 

p 
o 
c 

OQ 
-P 
i — ! 
CD 

X3 
C 
05 
00 



CD 
P 
O 

g 



o 
-p 

I — I 
CD 

T5 
C 
03 
00 



CD 
-P . 
O 

g 



CQ 
-P 

rH 

CD 
XI 

T3 
G 
03 
00 



O 
O 
-P 

Cn 
C 
•H 
-P 
-P 

O 



o 
i — i 
i 



rH 
I 



o 

CN 



CD 

Cn 
C 

03 

Cn 
a 

•H 
CO 
CO 
CD 

u 
o 
u 

0-1 



co 

00 



c 
o 

-p 

03 
-P 
CO 

rG 
-P 

SH . 

O 

00 



CO 

CD 
P 
O 

g 



-p 

rH 

CD 
X! 

-o 

G 
05 
CO 



LO 



o 
c 



o 
-p 

rH 

CD 
X 

-a 
a 

05 

00 



o 
o 
-p 

Cn 

c 

-H 
-P 
■P 

U 



c 

o 

*H 
4_> 

03 
-P 
CO 



o 



o 



CD 

rH 

Cn 
G 
03 

Cn 
G 
-H 

CO 
CO 
CD 
U 
O 
P 
a. 



LO 

CD 
P 
O 

c 



a 
-p 

rH 

CD 
X 

T5 
C 
05 
00 



-H 



LO 

00 



o 
o 
-p 

cn 
c 

-H 

-P 
-P 

o 



G 
O 
-H 
-P 
03 
-P 
CO 

x: 
-p 
x 

-H 

00 



o 

rH 
I 



CD 

rH 

Cn 
C 
03 

Cn 
G 
-H 

CO 
CO 
(D 
U 
O 

u 



<X> 
00 



c 




o 




*H 




-P 


CO 


•H 


CO 




CD 


G 


c 


O 




U 


ic 


CD 


x: 


U 


-p 


03 




MH 




M 


03 




CD 


CO 


CO 



CN 
O 



CO 

o 



CM 
O 



12 



Note 1) Diamond grindstone ( "DIAMOND #120" manufactured by 

Allied Material Co., Ltd.), 

Note 2) Cutter (Diamond cutting tool "DC CUTTER" width : 

6 mm, rake angle : 20 degrees manufactured by the Allied Material 
Co. , Ltd. ) , 

Note 3) Sand belt A (Sand belt "ALUMINA #400" manufactured 

by Riken Corundum Co., Ltd.), 

Note 4) Sand belt B (Sand belt "ALUMINA #240" manufactured 

by the Riken Corundum Co., Ltd.), and 

Note 5) Sand belt C (Sand belt "ALUMINA #600" manufactured 

by Riken Corundum Co., Ltd.). 

As shown in the Tables 1 and 2, in a ball manufacturing 
method according to each example, a certain angle or more is 
set to a seam. According to the methods of the first to third 
examples, therefore, the seam of the ball has a very smooth surf ace 
condition. Moreover, the processing thickness of the seam is 
small . As compared with the case of a processing direction along 
the seam, the amount of grinding of a seam material can be more 
prevented from being excessively increased in a processing 
direction which is inclined. Furthermore, it can be supposed 
that the processing thickness is reduced because the seam is 
ground efficiently in a small contact area through the 
inclination. On the other hand, in the surface condition of 
the seam according to the method of each of the comparative 
examples, the smoothness of a processing mark is insufficient, 
and furthermore, a seam processing width is great. 

The above description is only illustrative and can be 
variously changed without departing from the scope of the present 
invention . 



